FY 1988/PY 1939 RDT&E DESCRIPTIVE SUMMARY 



Jfrogrssa Elegant t 33603? 

DOD Mission Areat 333 - Strategic Coaigunlc&tlong 



Title? Milstar Satellite Coaaunlcatlone Systea 
(Space and Mission Control) 
t Activity: 3 - Strategic Prograaa 



2. 



Bfff&E RgSOflggIS (PROJECT LISTING); (3 in thousands) 



Title 



F7 1986 

Actual 



Additional Total 
FY 1987 PI 198« FY 1989 to Estisated 

Estimate Eotlaate Estiaato Completion Cost 



TOTAL fm. P&0S2AH KLEHm 331,312 
2932 Kilatar 331,312 



470,316 
470,316 



Continuing 
Continuing 



H/A 
N/A 



2. (0) BUUSF DBSC&IPT10N OP ELEMENT AMD MISSION HEBPi lb© Milater Satellite Coaaunicatioue Systea prograa is a Joint 
service prograa to develop and acquire the Milater Extre&aly High Frequency (EHF) satellite, its oiseioo control 
, end new or sodified coassunlcations terminals. The Milstar syatea vill provide a highly aurvivable, 



jas-reeistant, world-wide, secure cosnualcations eystea to eeet the ainiaua essential wartiae coasunicatlons needs of 
the President and Cossaandero-in-Chief to co&aand and control selected Air Force strategic and tactical forces through 
all level® of conflict. It *ill also support other high priority users in crisis/contingency situations. This Prograa 
Slesssnt funds for development of the Milstar satellite and its associated Mission Control Eleaeots (I 

3. (0) COMPARISON WITH FY 1987 DBSCRIPTIVB SUMMARY $ (I in thoueeada) 



ROT6B 



336,886 493,357 439,438 N/A Continuing H/A 



SXPLAHATXOHt FY 1986 and FY 1987 - Reductions due to Congressional action. FY 1988 - Met reduction of 
resulted froa a two year funding slip of Itevelopaental Flight Satellites #4 and #5 (DFS-4) (DFS-5) and a 
proportional share of the consultant costs reduction. 

4. (0) OTHER APPROPRIATION FUNDS: Not Applicable. 

5. (U) RELATED ACTIVITIES! The Air Force has total systea developaent responsibility, heads the Joint Milstar 
Prog rasa Office and aanages the developaent and acquisition of the apace and oission control segaents. Each Service 
aan&ges a teraiaal prograa (Air Force for airborne and selected ground, Navy for ehlpbome and selected ground, and 
Aray for ground) under the orchestration of the Milstar Joint Terainal Prograa Office sanaged by the Navy (PE 33603N] 




PEs 33603F 



f 



Prograa Element: 33603P ... Titlot Milstar Satellite Ccoaunlc&tlons Syetea 

&0D Mission Area: 333 -Strategic Cogaunicatlons (Space and Hlaalon Control) 

Budget Activity: 3 - Strategic Program* 

The Milstar prograa was initiated in FY 1982 with funds in the Space Coaaunicatioos prograa (PE 63431F) and Air Porce 
Satellite CoeaBonlcetloas Systea (AFSATCOM) (PE 336G1P). The Miletar Satellite Coaaunications Systea (PE 33603P) vae 
cr*£fced io the ST 1983 President's Budget submission and contained both satellite and terminal development funds. 
However, beginning in FT 1984, Air Force Bzv&aselj High Prequency (ERP) terainal development is funded in Milatar 
Satellite Cosau&icstlone Systea (Air Porce Terainals) (PS 33601P), formerly AFSATCOM, and the Miletar satellite and 
tti&eicm Ceatrol Bl«aaet (ICE) developeant i- funded in Miletar Satellite Cossunicfitlon© Systea (Space and Mission 
Ooatrol) (PS 33603?). This is coaeiateat with ail other DOD Satellite Cosaunicatic::? (SATCOM) developesent and 
production progress. In Addition to developing the net? Milstar satellite, the Air Porce is also aanagiag the 
develepaa&t and acquisition of the EHF applique packages for Pleet Satellite Coaaunlcations vehicles F-7 sad F-8 which 
are funded in ths Hewy's BHP SATCOM (PB 64577H). The Amy and Navy terminals are funded under Satellite Coaaunicatioos 
Crossd EaviroKiKmt (PS 33U2A) and EH? SATCOM (PB 64577K and 33109N) respectively. Air Force Ground Mobile Porcea 
taraicals are being funded under Satellite Cossuaicstions Terainals (PB 33605F). Deveiopsent of Titan IVe to provide 
assured access to space for Milstar is funded in Space Boosters (PE 35119P). 

6. (U) BOSK PBayoaKBO BY: The development of the Milstar satellite and the MCE for the Milatar systea is sanaged by 
Air Porce Systems Coasfind's Space Diviaion- Loe Angeles APS, CA. The contract for Pull Scale Developsent of the 
HUet&v satellite and MCB was awarded on 30 June 1983. The price contractor is Lockheed Missiles & Space Co., 
Sunnyvale, CA. Subcontractors to Lockheed include* Hughes Aircraft Co., El Segundo, CA (crosslink end frequency and 
tlas standards sabeystees) ; TEH, Isc, Redondo Beach, CA (payload aubeyefcea)? General Electric Co., Valley Porge, PA 
(data hssdllng subsystem); and Ford Aerospace Cossunlcationa Corporation, Palo Alto, CA (crosslink receivers). The 
Aerospace Corporation, El Segundo, CA, provide® general systea engineering and integration. 

7. (U) PaOJKCTS LESS TEAM $10 HZLLIOW IK FY 1988 ANB/OSt FY 1989: Not Applicable. 

8. (U) SIKSLB PROJBCT OVER $10 MILLIOH IK PI 1988 AND/ OR FY 1989: 

(U) Project; #2932, Milatar Satellite Coasranicationa Syatea (Space and Mission Control) 

A « Project Description: This progrea designs, fabricates, testa, and acquires the Milstar EHF satellite 
consisting of the aalnfraae (or "bus"), the coaaunications payload, antenna suite and the MCE. The systea will 
incorporate a tate-of-t he-art techniques for jaa-reaistance and survivability. Key features include higher frequencies, 
handspreeding, on-board signal processing, end-to-end encryption, hardening,^ la high degree of autonoay and 

on-orbit storage. A special endurance feature of Milstar is the MCE which will allow selected command terminals 
located on survivable platforas to control the satellite/aystea. An Ultra High Frequency (UHF) package will provide 
backward coapatibility with existing UHF systems and facilitate the transition to EHF.. This program will provide 
world-wide, two-way, jaa-resistant, secure, highly survivable and enduring comiBunicstions capability. 

* ^ P r °graa Accoapllahaents and Future Efforts; 

(*tf) ""511 PE! ^-°^ 



y<. .^awoti 33603P ^______ Tit:** Mllstar Satellite Coaaunl cat ions Syotea 

seicro Ar*at 33 3 - Strategic CoBaunlcations (Space and Mission Control) 

Budget Activity: 3 - Strategic Prograae 

\i) (U) FY 1986 AccottpllahBenta; The priaary effort included continued, detailed design work and coapletion 
•: rh*> satellite and siseion control segsents Prelialnary Design Reviews. Major eophasia was placed on detailed 
p.^onin© for payload testing and integration of the payload into the satellite bus. Soae satellite aubayatea Critical 
D*»*isn ftaviewa (CDR) -are conducted. Fabrication of Developmental Plight Satellite #1 (DFS-1) conM»«*ed, and options 
Cct che fabrication v* DrS-2 and long lead for DFS-3 were exercised. The National Aeronautics and 3;-. e Administration 
<:*rwi*Mitieo of the t*~ • -«* Upper Stage program for Space Transportation Syetea (ST8) safety reasons t-~.ttci in the 
l«iotiot» of the roqui.*«ra^t for satellite dual coapatablllty between the Titan IV and the STS. Aa a tesult, the Kiletar 
jwtollita will now be ""atmched solely using Titan XVs and Centaur Upper Stages. 

(2) (V) FY 1987 Pro&raai The priaary effort will be fabrication and testing of the DFS-1 and its 
coramolcAtio-as p«ylo*d. Long lead for DFS-3 will continue, and the fabrication option will be exercised. Long lead 
?«r WS-4 srlll be exercised. Fabrication of DFS-1 and DPS-2 will continue. The eysteea level CDR for the space segsent 
nn6 cubsvetea level CDRs for the aiasion control segaent are planned. Major eaphaeis will be placed on integration of 
tba satellite with the Centaur Upper Stage and then integration of the spacecraft and Centaur with the Titan IV, 
Darelotswsnt of systea level end-to-end teat plana will be coapleted and initial systea level testing will begin. 
?T*H*inary planning for Initial Operational Test and Evaluation of the Mission Control Element (MCE) will start on 
;%oth ground and airborne pletforas. 

(3) (U) FY 1988 Planned Program and Basis for FY 1988 BLDT&E Request: The basic prograa includes coapletion 
at the final bus aaeeably for DFS-1? integration of the payload onto the spacecraft, continued fabrication of DFS-2 and 
o?S-3. The o ye test level CDS will be conducted for the MCE. Platfora design work will be conducted for future 
Installation of engineering development codel MCEa. Launch systea integration of the Mllstar spacecraft with the Titan 
17 will continue. Cost estimates are aature, Category II and based on current contract awards, an update to the 
Independent Cost Analysis for the satellite and MCE coapleted in Noveaber 1984, and a Single Best Estimate for the 
?**■?> Hi te and MCE coapleted in Noveaber 1986. 

(4) (U) FY 1989 Planned Prograa and Basis for FY 1989 RDT&E Request: DFS-1 hardware and software integration 
""ill continue. Bus and payload integration will be completed. Salification testing and eystea level acceptance 
"««titvg will continue. Fabrication of DFS-2 and DFS-3 will continue. Cost estiaates are oature, Category II and baaed 

•n current contract awards, an update to the Independent Cost Analysis for the satellite and MCE coapleted in Noveaber 
1984, «nd a Single Best Estimate for the satellite and MCE coapleted in Noveaber 1986. 

(5) Prottraa to Coapletion? This is a continuing progreo. Developaent work will continue on the 
satellite and MCE with launch of DFS-1 scheduled for not later than[ ] (Developaental satellites two through 
five will be launched by I }) All satellites will be launched solely using Titan IVs and Centaur Upper Stages. 
Satellite production, coasenclng with satellite nuaber slxV is scheduled to begin in FY 1992. Installation of 
engineering developaent aodel MCEs will begin in FY 1990. Installation of production MCEo will begin in FY 1994. 

f _tT\ PEs 33603F 



frograa Eleeentt 33603? _____ 

POD Hi«e5ou Areas 333 - Strategic Coaaunlcatlons 



Title? Mllstar Satellite CoBaunl eat ions Systea 
(Space and Hlsaion Control) 
Budget Activity: 3 - Strategic Prograaa 



r. Major Mllestonec; 

Mileatones 

(1) (D) Prograa Start 

(2) (U) Start Concept Valldaticm Phase 

(3) (0) Fall Scale Developffient Contract 

(4) (0) Satellite Payload Preiisiinary Design Review (PDR) 

(5) (U) Satellite Systea PDR 

(6) (U> Start Fabrication of Developmental Flight Satellite #1 (DFS-1) 

(7) (0) Satellite System Critical Design Review (CIS.) 

(8) i > Delivery of satellite to launch facility 

(9) i I Lauach of DFS-1 [ 

(10) < > Launch of tenth Miletar satellite (Approximate Full Operational Capability) 
c Date presented in FY 1987 Descriptive Susaary 

(U) Explanation of Milestone Changes 



*(Deceaber 1985) 



Datea 

April 1981 
March 1982 
June 1983 
July 1984 
Novesaber 1985 
Septeaber 1986 
F? 1937 

1 1 

i j 



(6 & 7) (0) Date of the start of fabrication of DFS-1 changed to reflect the prograa slip due to the Balanced 
Budget and Snergeaey Deficit Control Act of 1985 (CrasaB-Rudaan-Holllngs) . 

(9) (0) Date of first launch was changed to reflect the prograo rephase, Gratsa-Rudaan-Hoilings iopact, and 
the 22 Auguet 1986 Deperioent of Defense decision to delay launch of first satellite up to one year. 

9. (U) COOPERATIVE AGREEMENTS; Not Applicable. 
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P£: 33603F 



Bod*a« .ctivityi 3, Strategic Progr&ag 

Fro&rao Eleaent: 33603F, Milatar Satellite CoBminicationB Systea (Spa~.e and Mission Control) 

T«gt and graduation Data 

1. (U) £tevalop®got Teat and Evaluation (DT&E): The Full Scale Development contract for the Space and Mission Control 
Sog&tirata was awarded lc FT $3 and DT&E has started. 

;o) ?$®t Selwadula 

) Satellite and Missloe Control Element (HCE) _ 

Pert/Clrcult/BoR Level Survivability Testa [""* 

t Interface Teste - Payload to Taralnal I 

- MCE to Satellite 

- HCE to Air Force Teraioai 

• Systea Lersl Bad-to-Ead Tests (Performance, Survivability, 
Interoperability) 

• Oa~Orbit DT&B Tsats 

[U) In March-April 1966 the Navy contractors teated their Engineering Development Model (EDH) terainala with the 
flmt S&isilit© Sfctreaely High Frequeucy (EH7) package (PEP) flight oodel F-7. In October 1986, the Navy contractors 
tasted tfrsir EB8€ teraiaala with the FEP flight aodel F-8. All ambiguities, incompatibilities, and areas of concern 
fros the July-August. 1985 teats with the FEP prototype were successfully retested to ensure resolution. No new 
esblguitios or incosspatibilltiee were detected. 

(U) Kilatar i« a joint eervice prograa with participation by ail services. The Air Force has been designated 
gxecutiv® Agent for Mllster. The Joint Milatar Prograa Office provides overall management of the Milatar program and 
is located at Air Porca Syateaa Coesumd'e Space Division In Loa Angeles, CA. The Space and Mission Control Segments of 
the Milatar prograa are sanaged frca Space Division. The Terminal Sejant efforts are orchestrated by the Joint 
Terminal Prograa Office (JTPO) which io a part of the Navy's Spnce and Naval Warfare Systems Command in Washington. DC 
(Prograa Eleoent [PEJ 33603N). The JTPO provides guidance and system engineering support to pach service terminal 
prograa office. The Air Force terminal prograa office is located at Air Force System* Command' s Electronic Systems 
Division, Hanacoa APB, HA. The Air Force terminal program is discussed in the Test and Valuation Data Sheet for 
FE 33601P, Milatar Satellite Cooaunications Systea (Air Force. Terminals). The Navy terminal orogram office is located 
at Space and Naval Warfare Systeas Coaaand's Navy EHF Satellite Comroun lest ions Terminal Proeram Office, Washington, 
DC. The Navy Milatar tenainal effort is contained in FE 64577N and PE 33109N. 7'he Army terminal program office Is 
located in Coaaunicatioos-Electronice Command's Single Channel Objective Tactical Terminal Project Office, Fort 
Moosouth, NJ. The Aray Milstar terminal effort is contained in Program Element 33142A. Space Division is responsible 
for DT&E of the Space and Mission Control Segments of the Miiotar System. Tine responsible agency for the Space and 
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Bwdgat Activity: 3, Strategic Progreia 

Prcgr&E Elegant: 33603? » Miistar Satellite Cosaunicatloaa Systeta (Space and Mission Control) 

aad Mission Control Segiasnts Initial Operational Test and Evaluation (IOT&E) is the Air Force Operational Teet and 
Evaluation Center (AFOTEC). Air Force Space Coosand is designated the systea operator and will be responsible for 
operation of the Miistar satellite coastelletioa as well aa the Mission Control Segaent. Air Force Lcsistic§ Osaaaod 
©ill b® responsible for oaintenance of the Mission Control Segoent. 

(0) Lockheed Missiles and Space Cospany, Sunnyvale , CA, is under contract to Space Division for the general systeas 
©nginesrins and the Spaee and Mission Control Segaents. The Air Force airborne and ground cowaunicatione terminals are 
hainS developed by Haytheon in Sudbury, MA. The Navy's seaborne teroinale are being developed by Raytheon in Sudbury, 
MA. Th& &s&? terminal© are being developed by Hagnavox, Ashburn, VA. 

2. (U) Opagafcloasl Teat and Bv&luatlon (0T&E)t 

(0) Hesponsible Organisations: AFOTEC has been designated the lead agency for conducting a aultiservice IOT&E 
progras for tha overall Mils tar syatea. AFOTEC, the Aroy Operational Test and Evaluation Agency (OTEA), and the Mary 
Cossaaodar, Operational Teat and Evaluation Force (COMOPTEVFOa)s, will participate in the aultiservice I0T6E which will 
taSta place ae a cc©bin®d Development Test and Evaluation (DT&E)/0T&E effort. A eultiservice teet teas will be forced 
with representatives frosa Air Force, Array, Navy, and the Defense Nuclear Agency (DNA) to conduct the IOT&E testing. 

(U) Test Approach. A systea/aisaion oriented test approach has been developed which will test the Mllstar systeta 
fro® the parfipsctiva of its capability to satisfy end-to-end aiesicc cosaunlcations requirements. Testing vill be 
conducted ia two phages. The first phase will involve participation in final in-plant DT&E, particularly the oyetea 
esd-t©-®nd teet B and field test with Developmental Plight Satellite #1 (DFS-1) on-orbit. Testing in Phase I will be 
conducted as both a coobined DT&E/IOT&B and a dedicated IOT&E. Phase II will involve field tests with DFS-2 on-orbit 
and vill ba conducted as a dedicated IOT&E. In both Phase I and Phase II testing, the approach will be to establish 
and t«»t cosBEunications networks which are ae representative as possible of networks required in the Joint Kilstar 
Coeaunications and Control Operations Concept. The network testing will evaluate terainal interoperability (tereinale 
of all three services) and systea connectivity in realistic network cossaunications scenarios. Two reports will be 
provided, an interis report at the completion of Phase I test and a final report at the coapietion of Phase II teste 
Each service ??ili prepare and staff independent evaluation reports. In addition, the services will prepare and staff a 
Joint report which consolidates the findings of all three services. 

(U) Teat Planning: AFOTEC, in conjunction with OTEA and COMOPTEVFOR, is accomplishing early IOT&E planning. 

(U) The critical issues were prepared and coordinated with the Aroy, Navy, and Marine Corps. 

(U) The Teet Prograa Outline (TPO) vas prepared and includes resources from Air Force, Array, and Navy. 

<U) The Multiservice test approach was prepared by APOTEC and coordinated with Aray, Navy, and Marine Corpo. 

CU) The Multiservice Test and Evaluation Master Plan will be subeitted on 31 Dec 86 for OSD reviev/approval . 




Activity* 3 . Strategic Prograae 
El€3s®nt s I3503F, Mllfitar Satellite Coamsaleetloao Syatea (Space and Mission Control) 



Plcaasd IOTSSx Testing will commence in sarly£ ^with Phase I and continue through Phase II test trlth 
Bsv«l©p©©atiii Flight Satellite #2 (DPS-2) on-orbit. Key events are: 

(1) (0) Pabiiehi Mllstar Molt lorries I0T&E Tast Plan - Oct 88 



(2) » ) For® $&alti©®rvic© Test Taaa -T 

(3) i J First Teat gveat -[ J 

(4) « > Fha©© I T©@fc Export -£ , 

(5) < * Piaal Test Svsat/Floai Test aeport -f 



] 



] 



(6) i » S@p®rt Sriefl&s® -[ 

(7) < » Mssolv® Test Teas -J 
3. (0) Sj@S€gj €^@gae seristiee i 

(C) S^si^Bbility 

J I Ja© Resistant 
> ) 1/srs Probability of Inte res pt 
} !?tt£le&r Scintillation 



] 



Objective/Threshold 



[ 



< ) Capacity 

i J Ccndgoll&tlon Tis© Control 

< ) Constellation Spheseris Control j 

(ff) Mission Control Elesamt (MCI) 
Heao Tise Before Failure 



Noainally 



1 



1 



1 



600 hours 



Daaoaatrated ' it 

Future Tests 
Future Tests 
Future Tests 

Future Teste 

Future Tests 

Future Denonstration 




